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(57) ABSTRACT

An engine-powered forklift truck including a work device
which is hydraulically driven by an oil hydraulic pump
whose driving source is an engine, and including a load
handling interlock mechanism which brings a work device
operation into a locked state by turning a key switch off or
turning a seat switch off, includes: a release control appa-
ratus configured to, when the locked state exists, release the
locked state on condition that the key switch is ON, the seat
switch is ON, and the engine is rotated under a predeter-
mined engine speed or more.
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1
ENGINE-POWERED FORKLIFT TRUCK
AND METHOD OF RELEASING LOAD
HANDLING INTERLOCK THEREOF

FIELD

The present invention relates to an engine-powered fork-
lift truck including a work device which is hydraulically
driven by an oil hydraulic pump whose driving source is an
engine, and including a load handling interlock mechanism
which brings a work device operation into a locked state by
turning a key switch off or turning a seat switch off, and a
method of releasing a load handling interlock thereof.

BACKGROUND

A working machine, such as a forklift truck, is provided
with a load handling interlock mechanism which includes a
seat switch which detects whether an operator has left the
seat, or not. When the seat switch detects a seat leaving
(OFF), or the key switch is brought into OFF, the load
handling interlock mechanism brings a work device, such as
a fork, which is hydraulically driven, into a locked state
(refer to Japanese Laid-open Patent Publication No. 2009-
19660).

This conventional load handling interlock mechanism is
configured such that the locked state of the work device is
released when the key switch is ON, and the seat switch is
ON (detection of seating). The load handling interlock is
configured to be able to be released under such a releasing
condition because, even when the engine is stopped due to
a malfunction of the working machine or a fuel shortage and
the like, the work device can be moved by operating the
work operation lever so that the working machine can be
safely brought down.

On the other hand, some ordinary vehicle is provided with
an auto idle stop mechanism which automatically brings the
idle rotation state of the engine into the stop state when a
predetermined time elapses after the above-mentioned seat
switch is brought into OFF.

SUMMARY
Technical Problem

Here, such a case is examined that the auto idle stop
function is provided to the forklift truck, like the ordinary
vehicle. In this case, when the operator leaves the seat under
a state in which the key switch is kept in the ON state, the
seat switch is brought into OFF so that the load handling
interlock mechanism becomes the locked state. Then, the
seat switch is brought into OFF so that the above-mentioned
auto idle stop mechanism is operated so as to stop the
engine. In this case, another operator may not notice the fact
that the engine of the forklift truck is stopped by the auto idle
stop mechanism, and therefore, another operator may erro-
neously think that the key switch is made OFF. Then, when
the concerned another operator takes a seat so as to bring the
seat switch into ON, the locked state of the load handling
interlock mechanism is released because the key switch is
kept to be the ON state. In such a case, when another
operator moves the work device operation lever, the work
device is brought into motion because the locked state of the
load handling interlock mechanism is released. For example,
regardless of the intention of the operator, an unexpected
operation of the work device may be caused, such as
descending of the fork.

10

15

20

25

30

35

40

45

50

55

60

65

2

This invention has been made taking into account the
above-mentioned situations, and its object is to provide an
engine-powered forklift truck which can release a locked
state of a load handling interlock while preventing a work
device operation which does not correspond to an intention
of an operator, and a method of releasing the load handling
interlock thereof.

Solution to Problem

To achieve the object mentioned above, according to the
present invention, an engine-powered forklift truck includ-
ing a work device which is hydraulically driven by an oil
hydraulic pump whose driving source is an engine, and
including a load handling interlock mechanism which brings
a work device operation into a locked state by turning a key
switch off or turning a seat switch off, comprises: a release
control apparatus configured to, when the locked state exists,
release the locked state on condition that the key switch is
ON, the seat switch is ON, and the engine is rotated under
a predetermined engine speed or more.

According to the present invention, the release control
apparatus determines, when the locked state exists, whether
the key switch is ON, and the engine is under a stop state,
and when the key switch is ON, and the engine is under the
stop state, releases the locked state on condition that the key
switch is ON, the seat switch is ON, and the engine is rotated
under the predetermined engine speed or more, and when the
key switch is ON, and the engine is not under the stop state,
releases the locked state on condition that the key switch is
ON, and the seat switch is ON.

According to the present invention, the engine-powered
forklift truck further comprises an idle stop mechanism
which brings the engine into the stop state after a predeter-
mined time elapses after the seat switch is brought into OFF,
wherein the release control apparatus releases the locked
state, when the locked state exists, or when the locked state
exists, the key switch is ON, and the engine is under the stop
state, on condition that the key switch is ON, the seat switch
is ON, and the engine is rotated under the predetermined
engine speed or more.

According to the present invention, a load handling inter-
lock release method for an engine-powered forklift truck
including a work device which is hydraulically driven by an
oil hydraulic pump whose driving source is an engine, and
including a load handling interlock mechanism which brings
a work device operation into a locked state by turning a key
switch off or turning a seat switch off, wherein, when the
locked state exists, the locked state is released on condition
that the key switch is ON, the seat switch is ON, and the
engine is rotated under a predetermined engine speed or
more.

According to the present invention, the load handling
interlock release method for the engine-powered forklift
truck further comprises: determining, when the locked state
exists, whether the key switch is ON, and the engine is under
a stop state; releasing the locked state, when the key switch
is ON, and the engine is under the stop state, on condition
that the key switch is ON, the seat switch is ON, and the
engine is rotated under the predetermined engine speed or
more; and releasing the locked state, when the key switch is
ON, and the engine is not under the stop state, on condition
that the key switch is ON, and the seat switch is ON.

Advantageous Effects of Invention

According to this invention, when the load handling
interlock mechanism is under the. locked state, the locked
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state is released on condition that the key switch is ON, the
seat switch is ON, and the engine is rotated under a
predetermined engine speed or more so as to prevent a work
device operation which does not correspond to an intention
of an operator.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a drawing illustrating an overall constitution of
an engine-powered forklift truck.

FIG. 2 is a block diagram illustrating a circuit constitution
of the engine-powered forklift truck which includes a load
handling interlock mechanism illustrated in FIG. 1.

FIG. 3 is a flowchart illustrating steps of a load handling
interlock control process by means of a controller.

FIG. 4 is a time chart illustrating an example of a lock
start and a lock release of the load handling interlock
mechanism.

DESCRIPTION OF EMBODIMENTS

An embodiment of this invention will be described with
reference to the attached drawings hereunder.

FIG. 1 is a drawing illustrating a whole constitution of an
engine-powered forklift truck. Moreover, FIG. 2 is a block
diagram illustrating a circuit constitution of the engine-
powered forklift truck which includes a load handling inter-
lock mechanism illustrated in FIG. 1. In FIG. 1, an engine-
powered forklift truck 1 is provided with a work device 5 on
a car body 2 which includes four wheels. The car body 2 is
provided with an engine 3, and a work device pump 4 which
is an oil hydraulic pump whose driving source is the engine
3. Note that, the wheels are driven to run by a hydrostatic
transmission (HST) which is configured such that the oil
hydraulic pump (not illustrated) whose driving source is the
engine 3 and an oil hydraulic motor are communicated with
each other by means of a closed circuit so as to run with a
power of the oil hydraulic motor.

The work device 5 includes a lift cylinder 7 which drives
a fork 6 so as to ascend and descend, and a tilt cylinder 8
which drives the fork 6 so as to tilt. A driver’s seat of the car
body 2 is provided with a key switch 9, work device
operation levers 10 (10a, 105) for operating and driving the
fork, and a seat switch 12 which is disposed on the seat
portion of a seat 11 so as to detect seating and leaving of an
operatotr.

As illustrated in FIG. 2, the engine 3 drives the work
device pump 4. The work device pump 4 supplies hydraulic
oil to the lift cylinder 7 via a lift operation valve 17, and to
the tilt cylinder 8 via a tilt operation valve 18. Here, the lift
operation valve 17 is operated in accordance with an opera-
tion amount of the lift lever 104 of the work device operation
levers 10 so that an amount of the hydraulic oil supplied to
the lift cylinder 7 is adjusted so as to drive the lift cylinder
7. Moreover, the tilt operation valve 18 is operated in
accordance with an operation amount of the tilt lever 105 of
the work device operation levers 10 so that an amount of the
hydraulic oil supplied to the tilt cylinder 8 is adjusted so as
to drive the tilt cylinder 8.

Moreover, the lift operation valve 17 and the tilt operation
valve 18 are respectively provided with a lift lock solenoid
17a and a tilt lock solenoid 18a. The respective lift lock
solenoid 174 and the tilt lock solenoid 18« are controlled by
a controller 13 so as to lock and unlock of operations of the
lift operation valve 17 and the tilt operation valve 18,
respectively.
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An engine controller 14 is connected to the controller 13
by means of CAN communication and the like. The engine
controller 14 obtains a detection result of a group of sensors
22 which detect an engine speed of the engine 3 and the like,
and controls a fuel supply pump 21 in accordance with an
operation amount of an accelerator pedal 20 so that a fuel
injection quantity is adjusted so as to control the engine
speed of the engine and the torque of the engine.

The key switch 9 is connected to the controller 13. The
key switch 9 is connected to a battery so as to select an OFF
state (OFF), an ON state (ON), and a start state (ST). The
flow of electric current is shut off with respect to the battery
under the OFF state, and is allowed to flow with respect to
the battery under the ON state. Moreover, at the start
position, the flow of electric current with respect to the
battery is maintained, and a starter 23 is activated via the
engine controller 14 so as to start the engine 3.

The seat switch 12 is connected to the controller 13, and
can be supplied with electric power from the battery. When
an operator takes a seat, a line from the battery to the
controller 13 is brought into a state in which an electric
current flows so that the controller 13 detects the ON state
of the seat switch 12. On the other hand, when the operator
leaves the seat 11, or a trouble of breaking of wire occurs,
the line is brought into a state in which an electric current
does not flow so that the controller 13 detects the OFF state
of the seat switch 12, or the wire breaking state of the line.

A load handling interlock alarm lamp 24 is made of an
LED and the like, and is lighted when the lift operation valve
17 and the tilt operation valve 18 are under the locked states
so as to inform the states.

The controller 13 controls at least the load handling
interlock mechanism and an auto idle stop mechanism. In
start control of the load handling interlock mechanism, when
the key switch 9 is OFF, or the seat switch 12 is OFF, the lift
lock solenoid 174 and the tilt lock solenoid 184 are driven
s0 as to provide the locked state in which the operations of
the lift operation valve 17 and the tilt operation valve 18 are
stopped. Moreover, in the release control of the load han-
dling interlock mechanism, when the load handling interlock
is under the locked state, the locked state is released on
condition that the key switch 9 is ON, the seat switch 12 is
ON, and the engine is rotated under a predetermined engine
speed or more. Note that, in the control of the auto idle stop
mechanism, the idle rotation state of the engine 3 is brought
into the stop state when a predetermined time elapses after
the seat switch 12 is brought into OFF. In this regard, the
state in which the engine is rotated under the predetermined
engine speed or more is defined as a state in which substan-
tially the engine is not stopped, or the engine is rotated in
such an engine speed that an autonomic rotation can be
performed. Accordingly, when the engine is rotated under an
engine speed which is less than the predetermined engine
speed, the engine is substantially stopped, and the autonomic
rotation cannot be performed by the engine. Moreover, when
the engine is rotated under an engine speed which is less
than the predetermined engine speed (for example, 10 rpm),
the voltage for an electric power generation of an alternator
is under a state of 0 V. Accordingly, it can be detected
whether the engine is rotated under the predetermined
engine speed or more, or not, by detecting the voltage for an
electric power generation of the alternator.

Here, referring to the flowchart illustrated in FIG. 3, the
steps of a load handling interlock control process by means
of the controller 13 will be described. Note that, in this load
handling interlock control process, it is assumed that the key
switch 9 is under the ON state. Moreover, it is assumed that,
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when the key switch 9 is under the OFF state, this load
handling interlock control process is forcibly terminated so
as to bring the load handling interlock into the locked state.

First, as illustrated in FIG. 3, the controller 13 determines
whether the seat switch 12 is ON, or not (Step S101). When
the seat switch 12 is ON (Step S101, Yes), the load handling
interlock is brought into the released state (Step S107).

On the other hand, when the seat switch 12 is OFF (Step
S101, No), the controller 13 further determines whether a
predetermined time (Ata=3 seconds) or more elapses, or not
(Step S102). When the predetermined time or more does not
elapse (Step S102, No), the load handling interlock is
brought into the released state (Step S107).

When the predetermined time or more elapses (Step S102,
Yes), the load handling interlock is brought into the locked
state (Step S103). Note that, the shifting to the locked state
of the load handling interlock by the Step S103 is performed
by sending instruction signals of the lock from the controller
13 to the lift lock solenoid 17a and the tilt lock solenoid 18a
so as to forcibly stop the operations of the lift operation
valve 17 and the tilt operation valve 18, respectively.

After that, the controller 13 determines whether the
engine speed is the predetermined engine speed (10 rpm) or
more, or not (Step S104). When the engine speed is the
predetermined engine speed or more (Step S104, Yes), the
controller 13 further determines whether the seat switch 12
is ON, or not (Step S105). When the seat switch 12 is not ON
(Step S105, No), go to the Step S104, and when the seat
switch 12 is ON (Step S105, Yes), the load handling inter-
lock is brought into the released state (Step S107).

On the other hand, when the engine speed is not the
predetermined engine speed or more (Step S104, No), the
controller 13 further determines whether the seat switch 12
is ON and the engine speed becomes the predetermined
number of revolution or more, or not (Step S106). When the
seat switch 12 is ON, and the engine speed is not the
predetermined engine speed or more (Step S106, No), go to
the Step S104, and when the seat switch 12 is ON, and the
engine speed is the predetermined engine speed or more
(Step S106, Yes), the load handling interlock is brought into
the released state (Step S107).

After the load handling interlock is brought into the
released state in the Step S107, go to the Step S101 and
repeat the above-mentioned process.

Here, referring to the time chart illustrated in FIG. 4, a
start process and a release process of a concrete load
handling interlock will be described. Note that, FIG. 4
illustrates a case in which the engine speed becomes over a
predetermined engine speed, for example, 10 rpm. In FIG. 4,
first, it is assumed that the key switch 9 is under the ON
state, the seat switch 12 is under the ON (seating) state, the
load handling interlock is under the release (OFF) state, the
engine speed N is under the idle state (for example, the idle
revolution per minute Ni=700 rpm). After that, at the time
point t1, when the operator leaves the seat, the seat switch
12 is brought into the OFF state, and the load handling
interlock is brought into the locked state after the predeter-
mined time Ata, for example, 3 seconds, elapses. On the
other hand, when the seat switch 12 is brought into the OFF
state at the time point t1, for example, by the auto idle stop
mechanism, the engine is brought into the stop state at the
time point t2 after a predetermined time Atb, for example, 3
minutes, elapses. With this, the locked state of the load
handling interlock is maintained. As a result, even when the
key switch 9 is under the ON state, the engine 3 is brought
into the engine stop state so that the fuel consumption can be
improved. Moreover, when the load handling interlock is
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brought into the locked state, an unexpected ascending or
descending motion of the fork which is the work device, or
a tilting motion of the same, can be prevented.

After that, at the time point t3, for example, another
operator takes a seat so that the seat switch 12 is brought into
the ON state. Here, conventionally, at the time point t3, the
key switch 9 is under the ON state, and the seat switch 12
is under the ON state, so that the locked state of the load
handling interlock is released. However, in this embodiment,
the locked state of the load handling interlock is not released
because the additional condition that the engine speed is the
predetermined engine speed (10 rpm) or more is not satis-
fied.

After that, at the time point t4, the engine is restarted, and
the engine speed N becomes the idle revolution per minute
Ni, so that the three conditions, i.e., the key switch 9 is under
the ON state, the seat switch 12 is under the ON state, and
the engine speed is the predetermined engine speed (10 rpm)
or more, are satisfied so that the locked state of the load
handling interlock is released.

The additional condition, i.e., the engine speed is the
predetermined engine speed (10 rpm) or more, is introduced
into the conditions for releasing the locked state of the load
handling interlock, so that an operation of the work device
operation lever 10 when the engine 3 is not rotated is
determined not to correspond to an intention of the operator
so as to maintain the locked state, on the other hand, an
operation of the work device operation lever 10 when the
engine 3 is rotated is determined to correspond to an
intention of the operator so as to release the locked state.

Note that, instead of the condition that the engine speed
is the predetermined engine speed or more, a condition that
the key switch 9 is detected to be brought into the start
position (ST) may be introduced. This is because, when the
key switch 9 is brought into the start position (ST), the
engine is restarted, and as a result, the engine speed becomes
the predetermined engine speed or more.

REFERENCE SIGNS LIST

1 engine-powered forklift truck
2 car body

3 engine

4 work device pump

5 work device

6 fork

7 lift cylinder

8 tilt cylinder

9 key switch

10 work device operation lever
104 lift lever

105 tilt lever

11 seat

12 seat switch

13 controller

14 engine controller

17 lift operation valve

174 lift lock solenoid

18 tilt operation valve

18a tilt lock solenoid

23 starter

24 load handling interlock alarm lamp

The invention claimed is:

1. An engine-powered forklift truck including a work
device which is hydraulically driven by an oil hydraulic
pump whose driving source is an engine, comprising:
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a load handling interlock mechanism configured to place
a work device in a locked state by turning a key switch
OFF or turning a seat switch OFF and
a release control apparatus configured to, when the work
device is in a locked state, determine whether the key
switch is ON and the engine is rotated at an engine
speed less than a predetermined engine speed, and
(1) when the key switch is ON and the engine is rotated
at an engine speed less than the predetermined
engine speed, release the work device from the
locked state on condition that the key switch is ON,
the seat switch is ON, and the engine is subsequently
rotated at an engine speed equal to or greater than the
predetermined engine speed, and
(i1) when the key switch is ON and the engine is not
rotated at an engine speed less than the predeter-
mined engine speed, release the work device from
the locked state on condition that the key switch is
ON and the seat switch is ON.

2. The engine-powered forklift truck according to claim 1,
further comprising an idle stop mechanism which brings the
engine into a state in which the engine is rotated at an engine
speed which is less than the predetermined engine speed
after a predetermined time elapses after the seat switch is
switched to OFF.
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3. The engine-powered forklift truck according to claim 1,
wherein the work device is not placed in the locked state
unless the seat switch is OFF for at least a predetermined
amount of time.
4. The engine-powered forklift truck according to claim 1,
wherein the engine is rotated at an engine speed less than the
predetermined engine speed when a predetermined time
period elapses after the seat switch turns from ON to OFF.
5. Aload handling interlock release method for an engine-
powered forklift truck including a work device which is
hydraulically driven by an oil hydraulic pump whose driving
source is an engine, comprising:
placing a work device of the truck in a locked state by
turning a key switch OFF or turning a seat switch OFF;

when the engine is rotated at an engine speed less than the
predetermined engine speed, releasing the work device
from the locked state when the key switch is ON, the
seat switch is ON, and the engine is subsequently
rotated at an engine speed equal to or greater than a
predetermined engine speed, and

when the engine is not rotated at an engine speed less than

the predetermined engine speed, releasing the work
device from the locked state when the key switch is ON
and the seat switch is ON.

#* #* #* #* #*



